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L E T T E R 

To the Right Honourable 
George Earl ^/Macclesfield. 



My Lord, , .,, 

(HE great fixa&nefe, with which Inftrumcnts 
are now conftru&cd, hath enabled theAf- 
tronomcrs of the prefent Age to difcovet 
feveral Changes in the Portions of the 
heavenly Bodies 5 which, by reafon of their Small- 
fiefs, had efcaped the Notice of their Predeccf- 
fors. And altho' the Caufcs of fuch Motions have 
always fubfifted, yet Philofophers had not fo fully 
confidcrd what the Effc&s of thofe known Caufcs 
would be, as to demonftratc a Priori the Thtm- 
mena they might produces fo that Theory itfelf is 
here, as well as in many other Cafes, indebted to 
Practice, for the Difcovery of fome of its moft do- 
gant Deductions. This points out to us the great 
Advantage of cultivating this, as well as every other 
Branch of Natural Knowledge, by a regular Series 
of Obfervations and Experiments. 

A 2 The 
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The Progrefc of Aftronomy indeed has always, 
been found, to have fo great a Dependence upot* 
atfeprate Obfiervations, that, till fach were made, ir 
advanced butflowly : For the firft confidetable Im- 
provements that it received, in point of Theory, were 
owing to the renowned Tyeho Brake; who far ex- 
ceeding jl»fo that li^ gone before hire, in the 
Exa&nefs of his Obfervations, enabled the fagacious 
Kepler to find out fome of the principal Laws, re- 
l^yigjtp^ Mptioji ; pf ih^he^ycAty Bo#es. Thq 
Invention of TefeKopes and Pendulum-Clocks af- 
fording proper Means of ftill farther improving the 
^Praxis of Aftronomy; and thefe being alfo foonfuc- 
ceeded by the wonderful Difcoveries made by our 
Great Newton, as to its Theory ? the Science, in 
both re^efli, had acquired fuch extradrdioary Ad- 
vancement, that futtire Ages fcemed to have little 
room left,. for making any great Improvements. But,, 
in fad, wc find the Cafe to be very different j for, 
as wt advance in the means of njaking more nice 
kvqukic*, new Points generally offer themfelvev 
ttuu demafitf <hw Attention. Thfe Subject of my 
fttcfettt Lcttet to yoiit ixttdfrip, is a Proof of the 
Truth of this. Remark : for, as foon *s 1 had difco- 
vered the Caufc, and fettled the Laws of the Aber- 
rations of the fired Stars, arHIng from the Motion 
of light, fa. thereof I gave an Account in N°. 
406# of the Hhifybpkical Tr*»fa£He*t% my Atten* 
tion was again, excited by another new Tkanomenm*, 
vixz aa annual Change of Declination in fome of 
the fixed Stats $ which appeared to be fenfibly greater 
about that time, than a Preqcffion of the Equino&ial 
Points of *o" in a Year would have occafioned. 
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The Quantity of the Difference, the' fmall in itfclf, 
was rendered perceptible, thro' the Exaftnefs of my 
Jnftrumcnt, even in the firft Year of my pbferva- 
tiqnsj but being then at a Lofs to guefs, from what 
Caufe that greater Change of Declination proceeded, 
I endeavoured to allow for it in my Computations, 
by making ufe of the obferved annual Difference, 
as mentioned in p* 652. of the fame Tranfa&ion. 
. From that time to the prefent, I have continued 
to make Obfervations at W&nfted, as Opportunity 
offered, with a View of difcovering the Laws and 
Caufe of this Thtnomenon: For, by the Favour of 
my very kind and worthy Friend Matthew Wy~ 
mndefkd Efq, my Inftrument has remained where 
it was firft ere&ed 5 fo that I have been able, with- 
out any Interruption, which the Removal of it to 
another Place would have occaOoned, to proceed 
on with my intended Series of Obfervations, for the 
Space of twenty Years : a Term fomewhat exceeding 
the whole Period of the Changes, that, happen in this 
Thtnomtnon. 

When 1 fhall mention the fmall Quantity of the 
Deviation, which the Stars are fubjeft to, from the 
Caufe that I have been fo long fcarching after 5 1 am 
apprehenftve, that I may incur the Cenfure of fome 
Perfons, for having fpent fo much Time in the Pur* 
fuit of fuch a feeming Trifle: But the candid Lovers 
of Science will, I hope, make due Allowance for 
, that natural Ardour, with which the Mind is urged 
on towards the Difcovery of Truths, in themfclves 
perhaps of fmall Moment, were it not that they tend 
to illuftrate others of greater Ufe. 

Tiie 
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The apparent Motions of the heavenly Bodies are 
fo complicated, and affe&ed by fuch a Variety of 
Caufesj that in many Cafes it is extremely difficult to 
aflign to each its due Share of Influence 5 or diftinftly 
to point out, what Part of the Motion is the Effe& of 
one Caufe, and what of another: And whilft the 
joint Effe&s of All are only attended to, great Irre- 
gularities and feeming Inconfiftencies frequently oc- 
cur 5 whereas, when we are able to allot to each 
particular Caufe its proper EfFed, Harmony and Uni- 
formity ufually enfue: 

Such feeming Irregularities being alfo blended 
with the' unavoidable Errors, which Aftronomical 
Obfervations muft be always liable to, as well from 
the Imperfe&ion of our Scnfcs, as of the Inftrumcnts 
that we make ufe of) have often very much per- 
plexed thofc, who have attempted to folve the 5P^- 
nomena ; and till M^ans are difcovered, whereby we 
can feparatc and diftinguifli the particular Part of 
the whole Motion, that is owing to each refpeftive' 
Caufe, it will be impofllble, to be well aflurcd of 
the Truth of any Solution, For thefe Reafons, we 
generally find, that the more exaft the Inftruments 
are, that we make ufe of, and the more regular the 
•Series of Obfervations is, that we takes the fponer 
we are enabled to difcover the Caufe of any new 
?P kanotnenon. For when we can be well aflurcd 
«f the Limits, wherein the Errors of the Obferva- 
tions arc contain 'd ; and have reduced them within 
as narrow Bounds as poflible, by the Perfe&ion of 
.the Inftruments which we employ 5 wc need not he- 
fitate to afcribe fuch apparent Changes, as mantfeftiy 
.exceed thofe Limits, to fome other Caufes, " Upon 
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thefe Accounts it is incumbent upon the practical 
Aftronomcr, to fet out at firft with the Examination 
of the Corrc&nefs of his Inftruments; and to be af- 
fured that they are fufficiently exa& for the Ufe he 
intends to make of them : or at leaft he fhould know, 
within Vhat Limits their Errors are confined. : 

This Pra&ice has, in an eminent manner, been 
lately recommended by your Lordftiip's noble Exam- 
ple \ who having, out of a lingular Regard for the 
Science of Aftronomy, ere&ed an Obfervatory, and- 
furnifhed it with as complete an Apparatus of Inftri*. 
ments, as pur beft Artifts could contrive ; would not 
fully rely on their Exa&nefi, till their Diviftons had un- 
dergone the ftrifteft Re- examination: whereby they 
are probably now render'd as perfeft in their kind, as 
any extant, or as human Skill can at prefent produce. 

The Lovers of this Science in general, cannot but 
acknowledge their Obligations to your Lordihip on 
this Account j but I find myfelf more particularly 
bound to do it; face, by means of your Lordftiip's 
moft accurate Obfervations, I have been enabled to 
fettle fome principal Elements $ which I could not 
at prefent otherwife have done, for want of an In- 
ftrument at the Royal Obfervatory, Proper for that 
Purpofe : For the large mural Quadrant* which is 
there fixed to obferve Obje&s lying Southward of 
the Zenith, however perfefl an Inftrument it may 
be in it felf, is not alone fufficient to determine, 
with proper Exadnefs, either the Latitude of the 
Obfervatory, or the Quantity of Refraction corrcf 
fponding to different Altitudes : For it being too 
heavy to be conveniently removed $ and the Room 
wherein it is placed, being too finall to admit of. its 
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"being turned to the oppofitc Slide of the Wall, 
whereon it now hangs j I cannot, by aftval Obfetvi- 
tions of the circumpoiar Stars, fettle thofe neceflary 
Points \ and therefore have endeavoured to do it* by 
comparing my own with your Lotdfhip's Obfcnva- 
tions : and until thisDefeft in the Apparatus belong- 
ing to the Royal Obfervatory be removed, we muft 
be indebted^ to your Lordfhip, for the Knowledge of 
its true Situation. 

A Mind intent upon the Purfuit of a&y kind of 
Knowledge, wiU always be agreeably entertained, with 
what can fupply the moil proper means of attaining 
it : Such, to the practical Aftronomer, are exact and 
well-contriv'd Inftrnments* And I reflect with Plear 
Aire on the Opportunities 1 have enjoyed, of cultiva- 
ting an Acquaintance and Friendflttp witja the Per* 
fon, that, of all others, has moft contributed to their 
Improvement. For I am fenfiblc, that if my own 
Endeavours have, in any refpect, been effectual to 
the Advancement, of Aflbronomy 5 it has principally 
been owing to the Advice and Affiftaace given mc 
by our worthy Member Mr. George Graham 5 whofe 
great Skill and Judgment in Mechanicks, join'd with 
a complete and practical Knowledge of the Ufes of 
Aftronomical Inftrumcnts, enable him to contrive 
and ckccuik them in the moft perfect manner. 

The Gentlemen of the Royal Academy of Sciences* 
to whom we are la highly obliged for their exact 
Admeafmement of- the Quantity of a .Degree under 
the Arctic Cinclc, have already given the World 
very convincing. Proofs of bis Care and Abilities in 
thofe Refpccts > and the particular Delineation, 
which they. have lately publifhed; of the feveral Parte 
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of the Se&or, which he made for them, hath now ten- • 
dcrcd it needlefs, to enter upon any minute Defcription ■ 
of mine at Wanfted; both being conflru&ed upon the 
fame Principles, and differing in their component 
Parts, chiefly .'on account of the different Purposes* 
for which they were intended. 

As mine was originally deftgned to take only the. 
'Differences of the Zenith Distances of. Stars, indie; 
various Seafons of the . Year, without any View of. 
difcovering their true Places; ;1. had no Occafion id- 
know exadly, what Point on. the Limb corteJponded> 
to the true Zenith;: and therefore: no Pjovifioa .wasl 
made in ftiy Sector, for the changingof its Situation foe 
that Purpofc. Neither was it neceflary that the Oi- 
viitons or Points on the Arc (boukt be.fet offy with 
the utmoft' Accuracy, Eqaidiflanc from, each .other > 
becaufe, when. I obfervc any particular. Star, the fame. 
Spot or Point being firft bifefted by the Plumb-line, 
and then the Screw of the Micrometer turn'd until 
the Stat appears upon the middle of the Wire*. that 
is fixed in the common focus of the Qlaflcs of the 
Telefcopej I can thereby colled, how far the Star i# 
from that given Point, at the Time of Obferyation ; 
and afterwards, by comparing together .-. the feveral 
Obfervations that are. made of it, 1 am able to difco* 
vcr what apparent Change has happened. . The Quan-. 
tity of the. vifiblc Alteration, -in the Portion of the 
Stars, being expreffed by Revolutions and Parts of 
a Revolution, of the Screw of the Micrometer* I 
endeavoured to determine, with great Care, the true 
Angle anfwering thereto: and after various Trials, £ 
thoroughly fatbned myfelf, both of the Equality of 
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the. Threads of rise 9crcW, and of the precife ^am- 
bcr of Seconds correfpoading to them. > 

But akho' thefe Points could be fettled -with great* 
Certainty, I was ncverthclefs obliged to make one 
Supposition 5 which perhaps to fome Perfons may 
feem of too great Moifaent in the prefent Inquiry, 
to be. admitted witJhout an evident Proof from Fat\s 
awl Experiments. For I fuppofe, that the Line of 
ColUmationof my Telefcope has invariably prefcrved: 
the fame- Dke&ion, with cefped to the Divisions op* 
dn l the Arc, dating the whole Courfe of my Ob* 
femtions. And indeed it was on account of the 
Objcdioti«, which might have been raifcd againft 
fach a TifkilMei that I thought it neccflary r to con- 
titttw my Sefcies- of Qbfctvations for ib many Years/ 
before I pablifhed the Condafions; which 1 fhallar 
prefcht endeavour «o dnv from them. 

Whoever compares the Refolt of the feveral 
Trials, that have been made by the Gentlemen of 
die Afdfamy of Sciences^ for determining die Ze- 
ftfth Poisi of their Se&or, alnoe their Retain fronn 
tkc Nbtth f will* 1 premftie* allow chat mine is hot 
adttnrcaMablt or pteCArtoos Suppafitm: fince it 
ib evidetf* fro»tftetr©bfcfy»ions, that she Line 1 of 
CoHimatttra of 'mat Inttranwnt underwent xuvfenA* 
We Change «• fes Efitedtiofi, daring th? Space of 
mdte°tltth fi whfcte Year? altho'it was ftvttttl itimes 
Wkcn tfcwty aM ft* upagftta in d|ferent4hd re- 
mote Flakes* <Whelre» titirte tiatfc always remained 
Impended in th« fetafc P!a«e. 
* gnt befides flich 4 ftrong Argument' for the Pro* 
foabiltty of <he T*am >of my Stpfoflrtim, I have the 
Satisfaction of finding it atfually verified by the 
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to thefe Thtnomena, that I began to guefi what was 
the real Caufe of them. 

It appeared from my Obfervations, that, during 
this Interval of Time, fome of the Stars near tha 
Solftitiar Colure, had changed their Declinations 9" 
or 10" lefsy than 'a Prcceffion of 70" would have pro- 
duced $ and, at the fame time, that, others near the 
Equino&ial Colure, had altered theirs about the fame 
Quantity more, than a like Prcccffion would have 
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Year: And from hence it would follow, that, alrho' 
the mean annual Preceflion/ proceeding from the 
joint A&ions of the Sun and Moon, were 50"$ yet 
the apparent annual Preceflion rprght fometimes cx T 
ceed, and fometimes fail (hort, of that mean Quan- 
tity, according to the various Situations of the Nodes 
of the Moon's Orbit. 

In the Year 1727. when my Inftrument was firft 
ftt up, the Moon's Afccndipg Node was near the 
Beginning of Aries ; and confequently, her Of bit 
Was as much inclined to the Equator, as it cart at. 
any time be 5 and then the appdrent annual Preceflion 
was found, by -my firft Year's Obfcrvations, to be 
greater than the mean: which proved, that the 
Stars near the Equinoftial Cotatrc, whofc Declina- 
tions are mod of all affefted by the Preceflion, had 
changed theirs, above a tenth Parr more than a Pre- 
ceflion of 50" would have caufed. The fiiccecding 
Years Obfcrvations proved the fame Thing j and 
in three or four Years time the Difference be- 
came fo confidcrablc, as to Jeavc po Room to fuf- 
peft, that it was owing to any fmperfe&ion, either 
of the Inftrument or Qbfttvatioits. • 

But fome of the Stars, which I had obferved, that 
were near the Solftitial Colurc, having appeared to 
move, during the fame time, in a manner contrary 
to what they ought to have done, by an Increafe in 
the Preceflion j and the Deviations in them being 
as remarkable as in the others, I perceived that fome- 
thing more, than a mere Change in the Quantity of 
the Preceflion, would be requifirc to folve this Part 
of the Thanomenan. Upon comparing my Obser- 
vations of Stars near the Solftitiai Colure, that were 
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ainfoft Oppofirt to each other in Right Afcenfibm 
I found, that they .were equally affe&ed by this 
Caufe; for whilft y Draconis appeared to have 
moved Northward, the fmall Star, which is the 
jfth Camclof*rd*li Hevel. in the Britijb Catalogue, 
ftciii'd to have gone as much towards the South: 
which fhew'd, thai; this, apparent Motion, in both 
thofe Stars, might proceed from a Nutation in the 
Earth's Axis; wheteas the Comparifonof my Obser- 
vations of the feme Stars, formerly enabled me to 
draw a .different Conciiifion, with refpeft to the 
Guife of the annual Aberrations arifing from the 
Motion of Light. For the apparent Alteration in 
y c Dratwis> bom that Caufe, being as great again 
as in the other fmail Star, proved, that that Tb£* 
nomrrton did not proved from a Nutation of the 
Earth's Axis; as, on the ebntraty, this may. Upoa 
making the like Comparifbn between the Obferva- 
tions of other Stan, that lie nearly oppofite in Right 
Afccnfion, whatever their Situations were with re J 
lpeft to the Cardm&l Poults of the Equator, it ap- 
peared; that their Change of Declination was nearly 
eqUal, but contrary ? and 4uch as a Nutatidn or Mo- 
rion of the Earth's Axh:wbuld effeft* 
t ;The Moon% Afcending Node being got back; to* 
watris the Beginning, of Capricorn in the Year JT73** 
the Stars near the Eqttino&tai Cdlure appeared, about: 
that time, to Change thek Declinations mo more; 
tfeart a Pflcceffion of yo" required* Whilft fome of 
tiidfe near the Solftitial Coftirc altered theirs above 
*" in a Year left, than they ought- (Soon after, I 
pfefcecved the amiual Change of Declination of thd 
fcrnfa; t6 be dtautufhed*. fo as to becottoe left than* 
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50" of Prcceffioh would caufe; and it continued N> 
diminilh ' till . the Year 1736. when the Moon's 
Attending Node was about the Beginning oifobra, 
and her Orbit had the leaji Inclination to the Equa- 
tor. But by this time, iome of the Stars near the 
SoKHtiai Colure had altered their Declinations 18" 
lefs, fince the Year 1727. than they ought to have- 
done from a Preceffion of $0".. For y c Draconis y 
which in thofe nine Years fhould have gone about 
8" more Southerly, was obferved in 1736. to appear* 
10'' more Northerly, than it did in the Year 1717. 

, As this Appearance in 7, ^Drdcanis, indicated a Di- 
minution of the Inclination of the Earth's Axis to 
the Plane of the Ecliptic; and as feveral Aftrono* 
mers have fuppofed that Inclination to diminifh re* 
gularly ; if this Phxnomenon depended upon fuch a 
Caufe, and amounted to 18" in nine Years, the Obli* 
quity of the Ecliptic would, at that rate, alter a whole 
Minute in thirty Years j which is much faftcr than any 
Obfervations, before made, would allow, i had Reafon 
therefore to think, that fom* Tart of* this Motion 
at the ieaft, if not the Whole, was owing to the 
Moon's Aftion upon the Equatorial Parts of the 
Earth j which I conceived, might caufe a libratory 
Motion of the Earth's Axis. But as I was unable to 
yudge, from only nine Years Obfervations, whether 
the Axis would entirely recover the fame Portion,* 
that it had in the Year 1727. I found it ncceflary to 
continue my Obfervations thro* a whole Period of 
the Moon's Nodes $ at the End of which I had the 
Satisfaction to fee, that the Stars returned into thfe 
(ame Pofitions again $ as if there had been no Al- 
teration at all in the Inclination of the Earth's Axis : 

which 
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^tiat the Pole of the Equator, during a Period- of tfrc 
Moon's Nodes, moved round In the Periphery of -a 
little Circle, whofe Center was 23 29' diftantftom 
tlxe^olc of the Ecliptic 1 ■ having itfelfalfo an angular 
Motion of* 50" in a Year, about 'the 6ihc : Pole: 
"jThc fcforjh Pole of the Equator * was conceived 
jto be ia t&dt .Parr of- the fmali Circle^ which is 
lartheft jftbm the lsforth Pole of the Ecliptic, at the 
Tvtii when tile Moon's Afcending Node is in the 
'Begfafiing of Atiis : and pi the oppoflte Point of it, 
'wnenthe fame Node is In Libra. 
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; Thus the *Phanomena' before recited arc in ge- 
neral conformable to this Hypothefis. But to be 
more particular i let 
S be the Place of a 
Star, T 5 the Circle 
- of Declination pair- 
ing thro' it, wpre- 
fenting its Diftancc 
Horn themean Pole, 
and rTS its mean 
Right Afcchfion. 
Then if O and R be 
the Points, where 
the Circle of Dc 
clination cuts the 
little Circle ABC7>; (he true Volt will be neareff chat 
Star at O, and fartheft from it at R* the whole Difc 
ference amounting to 18", or to the Diameter of the 
little Circle. As the true Pole of the Equator is 
fuppofed to be at A, when the Moon's Afceftding 
Node is in Aries ; and at B, when mat Node gets 
back to Capricorn Y'and the angular Motion of the 
true Pole about ?, is like wife fuppofed equal to that of 
the Moon's fcode about E, or 'me Pole of theEcli^- 
iic: fhice 1 , in rhefe Cafes,' the true Pole of the Equa* 
tor is.otyD^rccs Bcft>re the Moon's Attending Node; 
it muftbcToln all-other^ -"' " ' '; ni •.'•[ • ■ \ 
When the true Pole is at A> it will be' at the 
fame Dlftahce from the Stars that lie in the Eqninoftial 
Colure, as the mean Pole <P is* for I negled at 
preTent'thc Cafe of 'fuch Slat* as ate Wry near the 
Pole t?f the' Equator $ and as the true Pole recedes 
back from A towards B; it will' approach the Stars, 
that lie In that Part of the Colure reprefehted by 
!Prj and recede from thofe, that^ie in T&i not 

indeed 
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jfty'0bftratiodfi,)ihat:v>efe moft proper to deter- 
mine- thcTrenMrfc.Axisof thcEUipfis, which each 
Star feems.to dc&rabe;:* Mid, have ifottnd it to be 
neateft to 40" 4 which -Number I therefore- make 
;Hfe/of in,the rbUbwing QbrhputafcionsL ' 
'.(The Ji>iVifiaris/or Poiota upcai the Limb of my 
jScfitor are placed fiife Minutas of ia Degree foam each 
other, and arc numbered. Uby ad to (hew the Polar 
4Diftarices neariyrthe *>jwr Polac DiftanCe exceeding 
' ithati, whiohrbfhewaby tfcc Imlrumenr, about i'.-jy*. 
WrJ^fIfcft'beganJtsr!obfcfre,..Ifge«efaflly made oft 
iof'^tftfiPoinDonilhffaLiaih, whkfc w^t ncareft -to 
jAt^ta^i Polar Djftahce> withoHt idgirdii^ whether 
it was'ractoe Northerly,, jot more Somberly, than the 
Stari but as: it fodtdinics happened, -that the Ori- 
■ginalr Point, with <wmeh i it nsft compared the- Star, 
became, imProceft of Time, jtaxtty remote from it; 
I afterwards brought die! Plummet to another Point, 
that was neater ito fit's and carefully examined, what 
Number of Revolutions of the Screw of the Micro- 
meter &C4 itorrefpbndekt' tp the. Diftance between 
the* different Points,! drat T had wade ufc of: by 
whichmeoa* I was able, to teductalt^he ObFcrvations 
of eke Gum* Stap tothe fiancPouir, without firppofing 
thc^ Arvcrat Kvmous ro be aceuratety f afander. 
'■ • i have exprefled the DMkance of each- Star from 
tbt Point of the Kre, with which it was compared, 
toifo-ftft&ofaltegree and tenth Tarts cf a Second, 
exaflly aa it was cblfccfoi tiom the Obfcrvations * 
akbo'J am* fenfifele, tiwt the Obfcrvatiohs tnem- 
fetves are liable to an Error of more than a wholt 
Seboud ji becauife I meet with forhe, that have been 
made within two<* three (Days of earn -other,' *h*« 
djfftr 2", even when they are not marked as de- 
fctiive in any refpect. It 
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It would be too tcdrousi tbftt down the whole 
Number of the Observations that I have made $ and 
therefore I fball give- only cnosghuof them, to (hew 
their Corrcfpondency «w»ith the 'forcmentioned Hy- 
pothecs in the feveral Ytmi wherein any were 
made of the Stars here fecired. - When feveralOb- 
fcrvations have been taken of the fiunc Star, within 
a few Clays of each other; I have either fet down 
the mean Refult, or that Qbfervatkm -which beft 
agreed with it I havd like wife commonly chofch 
thofe, that, were mide near the feme Seafoh of the 
Year, in fuch Stars as gave me the * Opportdnity of 
ipaking that Choice; particularly in y Thraconr$ y 
which was generally . obferved about the End of 
Augnft or the Beginning of Septembers That being 
the ufual Time, when I went to Wanjied on. pur> 
pofe to obferve both that, and. alfo feme of the 
Stars in the great Bear. Brit chic Weather proving 
cloudy at that Seafon in the Year 1744, prevented 
my making a filial c Obfervatkxn, either of y *Dra« 
corns, or any othcfc^Star^ while I was there; which 
is; the Caufe of one Vacancy in* a Series of ±0 fnc- 
ceeding Years, . vthcrcin thao pttticniat Stat had been 
obferved Such Stars, as were either not vifible in 
the Daytime* towards the Beginning of September^ 
or came at fuch Hours of the Night, as would have 
incommoded the family of the Houfe wherein the 
Inftrument is- fixed, were but fcldom obferved, after 
I went to rcfidc at Oxford: .which is the Reifon* 
why the Scriesof Obfcrvittonsof tk*fe isfoimperftft, 
as fometimes to leave a Chafin for fcverai Years toge- 
ther. But notwithftanding this* I doubt no*, out 
upon, the wbole they will bfe found Efficient, to* 

-.-.-" '. r. .; : ;f*Wy 
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fatisfie your Lordftiip of the general Correfpondency 
between the Hypothecs and the Thanomena, in the 
feveral Stars $ however different their Situations are/ 
with refpeft to the Cardinal Points of the Equator. 

As I made more Obfervations of y *Draconis 
than of any other Star 5 and it being Iikewife very 
near the Zenith of Wan(ied\ I will begin with the 
Recital of fome of them. The Point upon the 
Limb, xCrith which this Star was compared, was 
3 8°. 25' from the Nprth Pole of the Equator, ac- 
cording to the Numbers of the Arc of my Seftor. 
The fitft Column, in the following Table, (hews 
the Year and the Day of the Month, when the Obfer- 
vations were made; the next gives the Number of 
Seconds, that the Star was found to be South of 
3 8°. 25': the third contains the Alterations of the 
Polar Diftance, which the mean Preceffion, at the 
rate of one Degree in 7 1 \ Years, would caufe in 
this Star, from the 27th Day of March 1727, to 
the Day on which the Obfervation was taken : the 
fourth (hews the Aberrations of Light : the fifth, 
the Equations arifing from the 'forementioned Hy- 
pothefis : and the fixth gives the mean Diftance of 
the Star from the Point with which it was compared, 
found, by collecting the- fevcral Numbers, according 
to their Signs, in the 3d, 4th, and 5th Columns, 
and applying them to the Obferved *Diftances con- 
tain'd in the Second. . 

If the Obfervations had been perfc&ly cxaft, and 
the fevcraf Equations of their due Quantity; then all 
the Numbers in the Iaft Column would have been 
equal 5 but ftnee they differ a little from one another j 
if the meanoihW be taken, and and the Extremes arc 

D compared 
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pared with it, -we fliall find no greater Difference, 
than what may be fuppofed to arife from the Uncer- 
tainty of the Obfervations themfelves > it no where 
amounting to more than i"£. The Hypothefis there- 
fore feems, in this Star, to agree extremely well with 
the Obfervations here fet down 5 but as I had made 
above joo of it 5 I took the Trouble of comparing 
each of theiu with the Hypothefis : and alrho' it might 
have been expe&ed, that, in fa large a dumber* 
ibmc great Errors would have occurred 5 yet there 
arc very few, viz. only eleven, that differ from 
the mean of thefe Co much as i n \ and not one that 
differs fo much as *"• This furprifing Agreement 
therefore, ha Co long a Series of Obfervations, taken 
in all rhe various Seafons of the Yeai^ as well as in 
the different Pofmons of the Moon's Nodes* feems ta 
be a fufficicnt Proof of the Truth, both of this Hypo* 
fhefis, and alfo of that which I formerly advanced, 
relating to the Aberrations of Lights ftnee the Polar 
Diftance in this Star may differ, in certain Circum- 
ftances, almqft a Minute, viz. $6'\, if the Cor- 
rections resulting from both thefe Hypothefes are 
neglected; whereas, when thofe Equations are 
rightly applied, the mean Place of the Star comes 
out the fame* as nearly* as can be reafbnably ex- 
pected. 
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cccd to lay before your Lordlhip, fome Obfcrvations 
of a fmall Star, that is almoft oppofite to y Tjraco- 
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corns m Blight Afcenfion, being the. 3.53th Came far 
pardali Hevel. in the Britifb Catalogue. Mr. Flam- 
Jleed 7 indeed, has not given the Right Afccnfion of 
this Star % but that being neceffary to be known, 
in order to compute the Change of its Declination 
arifmg from the Precefllon of the Eqtiinoxrj I com- 
pared the Time of its Tranfit over the Meridian,, 
with that of fome other Stars near the fame Pa- 
rallel; whereby I found* that its Righ* Afcenlioa 
was 8 5 . 54-'£ at the Beginning of the Year 1737. 

This fmall Star was compared wkJi the fame 
Point of the Limb oi my Seftor,, as y Draconis 5 and* 
the fecond Column, in the following Table, (hew* 
how many Seconds it was .found to be South of that 
Point, at the time of each refpedive Obfervation. 
The other Columns contain, as in the foregoing 
Table, the Equations that are neceffary to find, what 
its mean Diftancc from the fame Point would have 
been on the 27th Day of March 17*7, which is- 
exhibited in .the laft Column. The whole Number 
of my Obfcrvations. of this Star did not much ex- 
ceed forty i the greateft Pari of which were made 
before the Year 17305 in ifome of the following 
Years none were taken* and only a fingle one in 
any other, except in 173 9. However, their Corre- 
spondency feems fufficient to evince the Truth of 
the Hypothefis : for if the Mean of thefe, contain'd 
in the Table, be' taken, not one, among the reft of 
the Obfervation^ will differ from it more than i/K 
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35 th Camelopard. 
HiVtlii. 


South ot 
' 

38. 2J 


Preccf- 
fion. 


Aberra- 
tion. 


Mutation. 


Mean 
Dift. 
Sou*. 


" i 

1727 October 20 73.6 

1728 J nuary 12 60. & - 
March 1 ' 57.8 

1 September 26 75 .2 


1.2 
1.4 


11 

-d.7 
-f 6.i 

±11 


+ 89 
8.8 

I 7 
8.1 


7<r. 7 
.76.9 

3:1 


11729 February 26 56. ± 
^730 March 3* 57.8 
1731 February 5! 59.1 
1733 January 3 k| 64.1 


2.8 
44 


+ 94 
82 


7.6 
— »-9 


76. 2 
77.0 
762 

78.1 


173d UetcoiDcr 30 

1739 February 4 

1740 January 20 
j 747 February 27 


6l. <$ 
56.9 
56.O 
*2.3 ' 


i 17-2 

' »7* 
i8.<* 

. 2»-5 


£ 3 
8 5 
7.0 

94 


+ 1.4 


' 76.(5 

' 7<5-4 

• 77.6 
I 78.6 



The Obfervations of the foregoing Stars afe the 
mod proper, to prove tb< Change of the Inclination 
of the -Earth's Axis to the Plane of the Ecliptic * 
thofe, which follow, will fhew in wha* manner the 
Stats, thai ure, are af- 

fefted,. as tly fituated, 

with refp lie Equator* 

Some of rmote from 

the Zenit if there had 

been oth< proper Po- 

rtions? I Gnce taught 

me, that , as lie near 

the Zenii h one ano- 

ther, and prove the 

Truth of any Hypothefis. I (halt begin with thofe 
near the Vernal Equinox. <* Caffwpea was com*- 
pared with the Foint marked 34 . f$ '$ and at firft 

w* 
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was found to be more Southerly, but afterwards 
became more Northerly than that Point, as in the 
following Table* the laft Column of which (hews 
its mean Diftance South of that Point on the 27th 
of March 17^7. The Obfervation of the 23d Day 
of T^ecembet ', in the Year 1738, differs j" from 
the mean of the others j as does alfo another, that 
was taken five Days after this * neither of which be- 
ing marked as uncertain > I Judged it proper to infert 
one of them ; altho* they give the mean Place of the 
Star near 2 Seconds more Northerly than any other, 
in a Series of above 100 j all of which correfpond, 
with the mean of thefe here recited, within lefs thaii 
2"; excepting two, that give the Stars mean Di- 
fiance almoft 3" more Southerly; but thefe laft 
mcntiDned are marked as dubious; and indeed they 
appear to have been bad, by comparing them with 
ievcral others, that, were made near the fame time, 
from which they differ almoft 2". 




<t Lajftope£> 



1727 
1728 
1729 



September 9 
September 17 
June 
December 



1 7 jo June 11 

December 9 
173! January 
17^3 January 21 



i7i+ 

1738. 
17+0 



June 13 

December 11 
December 23 
June 2 

February 27 



Altho* 
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Altho' I have taken no Obfervation of t Terfii 
fincc the 2 2d Day of January 17405 yet, as this 
Star is very near the Zenith, and a fufficient Num- 
ber were made about the Times when the Equation, 
refulting from the Hypothefis, was at its Maximum j 
1 judged it proper to infert fome of them in the 
next Table j the laft Column of which (hews, how 
much the Star's mean Diftance was South of 3 8°. 
zo'. on the 27th Day of March 1727. Among 
near 60 Obfervations I meet with two only, that 
differ from the mean of thefe fo much as 2" * and 
thofe differ almoft as much from the mean of others* 
that were taken near the fame time: 10 that the 
Hypothefis feems to correfpond, in general, with the 
Obfervations of this Star as well, as with either of 
the foregoing. 



Fuecel'- 
ffon. 



Terfci. 



^omh of 
1%. 20 

- — 77 



£727 September 

December 

11728 December 

1719 December 



1731 January 

1732 January - 
1731 January 
1738 December 
1740 January 



16 

21 

2 



S. 



N 



6o~i 

39-7 
22.5 

-2l 2 



+ 



7-4 
11.9 
27.2 
4.2.0 



8.2 

22*0 

34.6 

117.0 

13x5 



59.0 

74-a 

?i.o 
34 
200.2 



Aberra- 
ration. 



-+- 12.9 
12.8 



Nuta- 
tion. 



// 



+ 6. 7 



12.8 
12.7 

12.8 
11.7 



8.3 

+ 4-3 
— 9.0 

t.6 



Mean 

Dift. 

South. 

T/ — 

7t.o 

■71.7 
71.2 

7i-7 



7«-9 
72.2 

72.4 
70.2 
70.8 



After the laft recited Obfervations, it may per- 
haps fcem needlefs to add thofe of a *Per/ej, which 
is farther from the Zenith t but however, as this 
Star lies very. nearly at an equal Diftance from the 

Equino&ial 
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Eqmno&ial and Solftitial Colures, and the Scries of 
Obfcrvations of it is fomewhat txiore complete, than 
that of T*Perfeii I (hall infert one at leaft, for each 
Year wherein it has been obferved ; urhereby it may 
appear, that the Hypothecs ibives the *Phanomena 
of Stars in this Situation, a^ exactly as in others: 
for if a mean be taken of the Numbers m the laft 
Column of thi following Table, which expreffes the 
mean pittance of the Stat South of 4,1°. j'. on 
March ^ 27th 1727, it will agree within two Seconds, 
with every one of 80 Obfcrvations, that have been 
made of this Stat. 



* <* Tsrfei 


Soutb or 

0, ' 

4*- % 


Precd- 
•fioo. ' 


Aberra- 
tation. 


Nucatiori 


Mean 
Dift. 
South- 


1727 December 09 

1728 April 7 

J n 7 u 5 
December.^ 


ft 

■194: 
' 875, 

94.6 
657- 


11 

• 14.3 
-a 3 .8 


— n.+ 
-f- ia.6. 


+ L' 

■ .Si 


// 

109,2 
1092 
169.4 
108.9 


1729 Decembpr 3 
i73i.fanuary . % 
1 732 January 8 

1734 July 11 


• 52-4 

. 3*6 

S. lai.*" 


..37a 

66.2 
IOIO 


97 
114 


8.9 
7 8 

+ 5-9 
_ i.i 


109.2 
110.1 
1 10.3 
109.8 


1738 December 24 
1740 January 21, 
174^ February 27 


718 
i8i.$ 


162.6 

*77-4 
»7?-4 


-f- "•* 1 90 
109— 8* 


108,5 
fo8$ 
108.0 



. Having already given Examples of Stars, lying near 
both the Salftices. and the. Vernal. Equinox j . I fliall 
now add the Obfervations of one, that is not far 
from the Autumnal Equinox, viz. .» Urfa Majoris* 
the brighteft Stat in that Part of the Heavens, which 
approaches rhe Zenith of Wanfted within a Degree ; 

and 
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and which, by reafon of its Luftre and Pofitlon, 
gave me the Opportunity of making my Scries of 
Obfctvations of //, more complete than of many 
others. This Star was compared with the Point 
marked 35>°* if 7 - and was South of it as in the fol- 
lowing Table; wherein your Lordlhip will fee, that 
the Obfervations of the Years 1740 and 174.x give 
the Polar Diftanccs 3" greater, than the mean of the 
other Years. Had there been only a finglc Obfcr- 
vation taken in either of thofe Years, Part of this 
apparent Difference might have been fuppofed to 
arife from their Uncertainty 5 but as there were 8 
Obfervations taken within a Week, either before 
or after the 3d Day of June 1740, which agree 
well with each other i and three were made within 
20 Days in September 17+1, which like wife corre- 
fponded with each other * I am inclined to think, 
that the 'foremeruion'd Differences muft be owing 
to fomething clfe, befides the Error of the Obfer- 
vations. This *Ph*nomenon therefore may deferve 
the Confutation of thofe Gentlemen, who have 
employed their Time in making Computations re- 
lating to the Quantity of the Effects, which the 
Power of Gravity may, on various Occasions, pro- 
duce. For I fufpect, that the Pofition of the Moon's 
Apogee, as well as of her Nodes, has fome Relation 
to the apparent Motions of the Stars that I am now 
fpeaking of. 

My Scries of Obfervations of feveral Stars abound * 
of late Year.% with fo.many and long Interruptions 5 
that I cannot pretend to determine this Point j but 
probably the Differences before taken notice of ia 
the Obfervations of a CaffjopeJU Uidibuae-otlKwi 
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that I have found likewife among the Obfervatiofts 
of other Stars, that arc not here recited, may be 
owing to fuch a Caufe$ which, altbo* it (hould net 
have any large Share of Influence, may yet, in cer- 
tain Circumftances, difcovcr a Defect in a Hypothe- 
cs, that pays no Regard at all to It. But whether 
thefe Differences do arife from the Caiife already 
hinted ati or whether they proceed from any De- 
fect of the Hypothefis itfclf in any other refpeer -, it 
will not be very material in point of Practice; finie 
.that Hypothefis, as it was before laid down/appears 
,ro be fuificient to folve all die fPh^nomena, to as 
.great a Degree of Exactnefs, as we can in general 
hope or expett to make Obfervations. For if I take 
the mean of all the Numbers in the laft Column of 
the following Table for * Urfie Majoris, and com- 
pare it with any one of 164 Obfervations that were 
taken of it, the Difference will not exceed three 
Seconds. 



1 Urfie Major is 


Souchot 

/ 

^9. i* 


Precei- 
fion. 


Aberra- 
tion. 


Nutation 


Mean' 
Dift. 

Sourh. 


£727 October 17 

1728 January . 24 

July- 17 

October 11 


*53-3 
176.4 

150.8 

176.6 


// 

— 10.2 
152 

28.2 


// 
~f» 1.0 
- 17- < 

1 1 & 


// 

5.8 

7-3 


1389 
.378 
1378 

1377 


JL729 January 16 
July 2i 

1730 July .15 
December 2V 


196.6^ 
170.4 
189.6 
232.4 


33* 
42.4 

. 60.6 
68.7 


- 17.1 

1 17 i 
- 16.7 


9.0 

8-9 


137? 

'37-4 
137.8 

138.1 

137.2 

•37-3 
'37-9 


1 7 31 Sepccuioer it 

1732 January ic 
April 17 


218.1 
150.7 
238.7' 
*5f-7 


81.9 

87J 
92.3 


+ 94 


80 

r-7 
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the tranfverfe Axis, lying in the Dire&ion AC, be 
18", and the Conjugate,. as DB y be about i6"s the 
Equations, refulting from fuch an Hypothefis, will 
make the Numbers in the laft Columns agtee with 
each other, neater than as they now (land. But 
fince this would not entirely rcrftovc the Inequa- 
lities, in all the Pofkions of the Moon's Nodes ; I 
fhall refer the more accurate Determination of th£ 
Locus of the true Pole to Theory ; and at prefent 
only give the Equations for the Precellion of the 
Equinoctial Points, and the Obliquity of the Eclip- 
tic, as alfo the real Quantity of the annual Prccef- 
fion, to every jth Degree of the Place of the Moon's 
Afccndiug T^ode, in the fallowing Tables, juft as 
' " " l'i *" they 
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they rcfult from the Hypothefis, as at firfl laid down* 
it appearing, from what has already been remark'd, 
that thefe will be fufficientty exact for Practice in all 
Cafes, 



— !-* 


The liquation of 
the Equinod. Points 
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00 
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// 
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20.J 
11.2 
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30 

*5 

20 
15 




,0 


20 
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9.6 
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Z2.2 
22.5 
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5 
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IV 


111 
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Add 


Sig.xJ X 


IX 
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• Ecliptick. 
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VII 


rr 
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JO 
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IO 
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// 
00 


78 


5 
10 

»5 


2° 

8.9 

87 


6.9 
(J4 


20 
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2* 
8.2 

7.8 

Sir. V, 
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The Annual Preceffion of the 
Equmodhal Points. 
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Sig. O 
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III 


IV 


V 




• 



580 


// 
57.0 


// 

54» 


5»3 


u 
4*-5 


II 

43-7 



30 


5 

10 

15 


57-9 
579 

57-7 


56.2 

55-7 


53« 
53.0 

5M 


49-7 
49.0 

48 + 


46.0 

45-5 
45-0 


43-4 
43.2 

43-0 


25 
20 

15 


20 
30 


57-5 

57-3 
57.0 


55* 
54-7 
54* 


5»-7 
51.0 

50-3 


47-7 
4<S-5 


44-5 
44-1 

4-3-7 


42.8 
42.8 
42.7 


IO 

5 


fromT 
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X 
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Sir Ifaac Newton, in determining the Quantity 
of the annual Prcceflion from the Theory of Gra- 
vity, upon Suppofition that the Equatorial is to the 
Polar Diameter of the Earth as 230 is to 229, finds 
the Sun's Action fufficient to produce a Prcceflion 
of 9' 7 only j and, collecting from the Tides the 
Proportion between the Sun's Force and the Moon's 
to be as 1 to 4I, he fettles the mean Prcceflion, re- 
fusing from their joint Actions, at 50". But fince 
the Difference between the Polar and Equatorial 
Diameter is found, by the late Obfcrvations of the Gen- 
tlemen of the Academy ofSciences y to be greater than 
what Sir J/2r*r had computed it to be $ the Preccflion, 
arifing from the Sun's Action, muft likewife be greater 
than what he has dated it ar, nearly in the fame Propor- 
tion. From whence it will follow, that the Moon's 
Force mufl bear a lefs Proportion to the Sun's than 
4A to 1 5 and perhaps the Thanotnena* which I have 
now been giving an Account of, will fupply the 
beft Tfata for fettling this Matter. 

As I apprehend, th t the Obfervations already fet 
down will be judged fufficient, to prove in general 
the Truth of the Hypothecs before advanced 5 1 fhall 
not trouble your Lordfliip with the Recital of more, 
that I made of Stars lying at greater Diftances from 
the Zenith j thofe not being fo proper, for the Rea- 
fon before -mention'd, to eftablifh the Point that I had 
chiefly in View. But as it may perhaps be of fomc Ufe 
to future Aftronomers, ro know what were the mean 
Differences of Declination, at a given Time, between 
fome Stars, that lie nearly oppofite to one another 
in Right Afccnfion, and not far from either of the 
Coluresh I fhall fet down the Refult of the Compa- 
rifon of a few, that diflfcr fo little in Declination, 
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that I could determine the. Quantity of that Differ- 
ence with great Certainty. 

By the mean of 64 Obfervations, that were made 
of ct CaJJiape* before the End of the Year 1728., I 
colled, after allowing for the Preceffion, Aberra- 
tion and Nutation as in the foregoing Tables \ that 
the mean Diftance of this Star .was 68". 7 South of 
34°. 5 5 ; , on the 27th Day of March 172J. By a 
like Comparifon of 40 Obfervations, taken of y 
hrf£ Majoris during the fame Interval of Time, f 
find this Star was, at the Came time, 39"-<S South 
of 34,°, 45'. I carefully meafured, with the Screw 
of the Micrometer, the Diftance between the Points, 
with which thefe Stars were compared; and found 
them to be 9'. 59" from each other, or one Second 
lcls than they ought to have been. Hence it fol- 
lows, that the mean Difference of Declination be« 
tween thefe two Stars, was 10'. a8".i,on the 27th 
Day of March 1 727. 

By the mean of 6f Obfervations, that were taken 
of /3 Cafliope£i before the End of the Year 1728, 
this Star was 2f 7 .8 North of 32°. 20', on the 27th 
Day of March 1727 : and by the mean of 52 Ob- 
fervations, i Urfie Majoris was ij".6 South of 32 . 
30' at the fame time. The Diftance between thefe 
Points was found to be 9'. f 9 '.3 > from whence it 
follows, that the mean Difference of Declination be- 
tween thefe two Stars was n ; . 52^.7 on March 27th 
1727. 

By the mean of 100 Obfervations, taken before 
the End of the Year 1728, the mean Diftance of 
y Tlraconis was 79 /; .8 South of 3 8°. 25' on March 
27th 1727 j and by the mean of 35 Obfervations, 
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the 35 th Camehpard. Hevil. was South of the 
fame Spot 76 /; .4. So that the mean Polar Diftancc 
of 'y 'Draconis was only 3".4 greater, than that of 
the 3} th Camehpard. HeveL but as the Equation 
for the Nutation, in both thefe Stars, was then near 
the Maximum, and to be . applied with contrary 
Signs 5 the Apparent Polar Diftance of y < Draconis 
was 2i 7 '.4 greater, on the zj\h Day of March 
1727. 

The Differences of the Polar Diftanccs of the 
Stars, as here fer down, may be prefutped, both on 
account of the Radius of the Inftrument and the 
Number of Obfervations, to be very exadtly deter* 
mined, to the Time when the Moon's Afccnding 
Node was at the Beginning of Aries s and if a like 
Comparifon behercafter made, of Obfervations taken 
of the fame Stars, near the fame Poficion of the 
Moon's Nodes ; future Aftronomers may be enabled, 
to fettle the Quantity of the mean Preceflion of the 
Equinox, fo far as it aflre&s the Declination of thefe 
Stars, with great Certainty ; and they may likewifc 
difcover, by means of the Stars near the Solftitiai 
Colure, . from what Caufe the apparent Change in 
the Obliquity of the Ecliptic really proceeds, if the mean 
Obliquity be. found to diminifli gradually. 

The Tprcmentioned Points indeed can bt fettled 
only on the Suppofition, that the angular Diftances 
of thefe Stars do continue always the fame, or that 
they have no real Motion in themfelvesj but arc 
at Reft in Abfolute Space. A Supposition, which 
though ufually made by Aftronomejrs, nevcrthclcfs 
feems.to be founded on too uncertain Principles, to 
be admitted in all Cafes. For if a Judgment may be 
formed, with Regard to this Matter, from the Re- 
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fult of the Companion of our beft modern Obfer- 
vations, with fuch as were formerly made with any 
tolerable Degree of Exa&nefs ; there appears to have 
been a real Change in rhePofition offome of the fixed 
Stars, with rtfpect to each other i and fuch, as 
feems independent of any Motion in our own SyC- 
tem, and can only be referred to fomc Motion in 
the Stars themfelves. Ardfurus affords a ftrong Proof 
of this : for if its prefent Declination be compared 
with its Place, as determined either by Tycko or 
Flamfteed\ the Difference will be found to be much 
greater, than what can be fufpected to arife from 
the Uncertainty of their Obfervations. 

It is rcalbnable to expeft, that other Inftartces of 
the like kind muft alfo occur among the great Num- 
ber of the vifible Stars : becaufe their relative Po- 
sitions may be alter'd by various means. For if our 
own Solar Syftem be conceived to change its Place, 
with refpect to Abfolute Space* this might, in Pro- 
cefs of Time, occafion an apparent Change in the 
angular Diftances of the fixed Stars ; and in fuch a 
Cafe, the Places of the neareft Stars being more af- 
fected, than of thofe that are very remote $ their re- 
lative Pofitions might feem to alters tho' the Stars 
themfelves were really immoveable. And on the 
other Hand, if our own Syftem be at Reft, and any of 
the Stars really in Motion, this might likewife vary 
their apparent Pofitions i and the more fo, the nearer 
.they are to us, or the fwifter their Motions arc, or 
the more proper the Direction of the Motion is, to 
be rendered perceptible by Us. Since then the Re- 
lative Places of the Stars may be changed from fuch 
a Variety of Caufes, conftdering that amazing Di- 
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tance at which it is certain fomc of them arc placed, 
it may require the Obfervations of many Ages, to 
determine the Laws of the apparent Changes, even 
of afingle Star; much more difficult therefore muft 
it be, to fettle the Laws relating to all the mod re- 
markable Stars. 

When the Caufes, which affect the Places of all 
the Stars in general are known 3 foch as the PreceC 
fion, Aberration, and Nutation 3 it may be of Angu- 
lar Ufe, to examine nicely the relative Situations of 
particular Stars : and efpecially ofthofe of the grcateft 
Luftrc, which, it may be prefum^d lie neareft to 
ns, and may therefore be fubject to more fenfible 
Changes 5 either from their own Motion, or from 
that of our Syftenn And if at the fame time that 
the brighter Stars are compared with each other, we 
likewife determine the relative Pofitions of fbme of 
the fmalleft that appear near them, whofe Places can 
be afcertained with fufficicnt Exactnefs 5 we may 
perhaps be able to judge -to what Caufe the Change, 
if any be obfervable, is owing. The Uncertainty 
that we are at prcfent under, with fefpect to the 
Degree of Accuracy wherewith former Aftronomers 
could obferve* makes us unable to determine feveral 
Tilings, relating to the Subject that I am now fpcak- 
ing of: but the Improvements, which have of late 
Years been made ki the Methods of taking the 
Places of the heavenly Bodies, are fo great, that 'a 
few Years may hereafter be fufficient, to fettle fbme 
Points j which cannot now be fettled, by comparing 
even the carlidi Obfervations with thofe of the pre- 
sent Age* 
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It were td be wifti'd therefore, that fuch Pcrfons 
as are provided .with proper Inftruments, would at- 
tempt to determine, with great Care, the prefent 
relative Pofittons of feveral of the Principal Sta&, in 
various Parts of the Heavens $ efpecially of thofe, that 
are leaft affected by Refraction: that Caofc having 
many times fo uncertain an Influence on the Places 
of Objects, that are very* remote from the Zenith; 
that wherever It is concerned, the Conditions, de- 
duced from Obfervations that are much affected by 
it, will always remain doubtful, and too precarious, 
i in many Cafes,, to be relied upon. 

The Advantages, arifing from different Pcrfoas 
. attempting to fettle the fame Points of Aftronomy 
near the fame time, are fo much the greater $ as a Coil* 
i curreacc in the Refult, would remove all Sufpicion 
of Incorrectness in the Inftruments made ufc of. for 
which Rcafon^ I efteem the curious Apparatus at 
Shirlrurn Cajlle y and the Obfcrvations there takes, 
as a moft valuable Criterion* whereby I may judge 
> of the Accuracy of thofe, that are made at the Royal 
QkftrvMttry : and as a Lover of Science I cannot bat 
wiih, that our Nation abounded with more frequent 
: Examples, of Persons of like Rank, and Ability with 
your Lordftup, equally defirous of promoting This, 
, as well as every other Branch of Natural Know- 
ledge, that tends to the Honour and Benefit of our 
. Country. 

But were the Patrons of Arts and Sciences ever So 

numerous, the Subject of my prcfeut Letter is of 

; fuch a Nature,: as moft direct me, to beg Leave to 

addrefs it to the Earl cf Macclesfield >> not only as 

.a moft competent Judge of it i- but as xhcfoU Pcr- 
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Ton, in this* Nation, that hath Instruments proper to 
examine into the Truth of the Facts here related. 

. And it is a particular Satisfaction to me, that after Co 
long an Attendance upon thefc Thdnomena, I am 
allowed 'the Honour of *ranfmitting the Account 
of them to the Public, thro' your Lordfhip's Hands : 
as it gives me at the fame time an Opportunity of 

, profeffing the grateful Senfcl (hall ever retain, both of 
the fignal Favours which. I formerly received from 

!>the noble Earl your Father, and of the many recent 

< Obligations conferr'd by yourfclf upon. 

My Loiu), 

» : Tonr Lordfify's 

mofttbedient 

bumkk Sertmt, 
•• Grmwich, Dec fjU 

I747- 

Ja, Bradley. 
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